Introduction: Diabetes Mellitus (DM) is the eleventh most important cause of premature mortality in Egypt and is one of the most prevalent and costly chronic disease conditions in Egypt, it is associated with a profound negative impact on workers' productivity. Aim of Work: To assess the impact of diabetes on the productivity of the workers in construction industry. Materials and Methods: A case-control study was conducted among 34 diabetic workers in construction industry and 34 healthy workers from the same site. Health and performance questionnaire (HPQ) was used. In addition, some questions about socio-demographic characteristics, medical and occupational characteristics. Investigations were done including: fasting and post prandial blood sugar, HbA1c, liver and renal functions, body mass index (weight / hight²) were calculated, 34 workers were chosen as a control group and were matched for socio demographic and occupational characteristics. Results: work days lost due to DM/month ranging from 0-12 and partial loss of work days due to DM/month was 0-3 ,a statistically significant difference between diabetics and controls (where controls were better than diabetic workers) regarding work performance of an average worker, total score of work performance and percentage of total score (P<0.05 ). There was no statistically significant difference between subjective and objective assessment regarding work evaluation last year or last monthly evaluation (P>0.05). There was no significant difference between mean value of days lost due to DM and that of days lost due to other reasons (P>0.05). Conclusion: our results provide evidence for a negative impact of diabetes on work productivity among construction workers in Egypt due to increased time loss, increased absenteeism (either partial or total work days loss), yet, the increased performance by the diabetic workers compensated for that loss. Further
Introduction
Chronic disease is a stressful condition that imposes a different life style on the patients, with subsequent changes in daily activities, feeding habits, work performance and even family life. One of the most widely spread chronic diseases is Diabetes Mellitus (DM) particularly type (2) and it is the eleventh most important cause of premature mortality in Egypt, and is responsible for 2.4% of all years of life lost (YLL).also, DM is the sixth most important cause of disability burden in Egypt (National Centre of Health and Population, 2004) .
Worldwide the prevalence of diabetes among adults (aged 20-79 years) was 6.4%, affecting 285 million adults in 2010, and will increase to 7.7% and 439 million adults by 2030. Between 2010 and 2030, there will be a 69% increase in numbers of adults with diabetes in developing countries and 20% increase in developed countries (Shaw et al., 2010 ).
Construction industry is one of the industries that have a vast number of job varieties, ranging from sedentary office works to various field activities like building, painting, scaffolding, plumbing, electrical and electromechanical works, excavation, vocational driving, steel fixing, carpeting and many others. The nature of construction industry is also transient both in place and in time. Workers finish a job at one place, for a certain period of time, and then start another job at another place and have a nature that could be totally different from the first job (Weeks, 2011) .
Construction workers include about 5 to 10% of the workforce in industrialized countries. Workers in construction industry are exposed to many hazards: physical (atmospheric conditions, vibration, illumination, and dust), chemical (through direct contact or inhalation) or ergonomic, and those factors affect both white and blue collar employees. Also, the transient nature of construction industry and the increased studies are recommended to explore the consequences of diabetes on work place and to suggest the interventions. Key words: Diabetes Mellitus, work productivity, construction industry, work performance, body mass index.
risks of harmful exposures, together with the tight time schedules of project delivering dates, collectively put workers at all levels under continuous stress (Roto, 2011) .
There is an evidence that Diabetes Mellitus which affects workers, employees and society not only by reducing employment but also by contributing to work loss and healthrelated work limitations for those who remain employed (Kaan et al., 2005) .
Aim of Work:
To assess the impact of diabetes on the productivity of the workers in construction industry.
Materials and Methods

I-Technical design:
Type of study: Case control study 
Sampling:
-Diabetic patients were selected between about one thousand construction workers, in a big construction project in New Cairo; the sample included diabetic patients with Type 1 or Type 2 Diabetes Mellitus. The selection was according to our inclusion criteria; those suffering from hypertension or any other chronic illness were excluded.
Size of Study group: All Diabetics who accepted to participate were included. The total number of workers who agreed to fill the questionnaire was 34 persons, a similar number of normal persons of the same work place matched according to socio demographic, occupational and BMI data were chosen as control.
II-Consent
-An informed written consent was obtained from all workers before participation; it included data about aim of the work, study design, site, time, subject and tool. They were informed that all collected data will be confidential and used for scientific purposes only. They were informed also that no invasive or painful techniques will be carried upon them.
III-Ethical approval
An approval from The Research Ethics Committee in Benha, faculty of medicine was obtained before conduction of this work Tools of data collection:
1-Questionnaire
-A structured anonymous questionnaire sheet was used to collect data; it was translated to Arabic language to be easily understood by the workers and was administered by personal interviewing.
-The questionnaire was adopted and modified according to WHO HPQ (Health and performance questionnaire) and it was validated by previous studies (Kessler et al. 2004 ) and it was revised by four academic professors to assess its content and construction validity.
-The questionnaire points were explained to each candidate in the face to face interview to makeclear every point because of the educational and cultural variability of the sample.
-It took about10 minutes from each worker to fill the questionnaire which includes data about the following topics:
• Personal and sociodemographic data of workers: gender, age, education, marital status, special Habits.
• Medical history: about diabetes: commencement and duration of present illness, course of the disease, medications, compliance to treatment.
Family history. History of complications.
• Investigation: fasting and post prandial blood sugar, HbA1c, liver and renal functions, body mass index (weight / hight²).
• Occupational history: Job description, years of experience, work hours/week, over time work hours.
• Work performance during illness as: Absence due to illness, work hours lost, work performance during illness (due to diabetes and or its complications) in the past 28 days and the past year, work performance compared to that of the best worker (an average worker) in the same job given a grade on a scale from Zero (least performance) to ten (best performance) (Kesseler, 2004) . Performance evaluation was made by the participants themselves (self-evaluation of performance) and also by their direct supervisors (direct supervisor's-evaluation) in order to reduce bias at this point. By personal interview of the researcher with the worker and his supervisors.
III -Administrative design:
An official permission was obtained to conduct this study from the head of medical department of the construction company where the study was made.
IV -Statistical design:
The collected data were tabulated and analyzed using the Statistical Package for Social Science (SPSS) .Categorical data were expressed as number and percentage; Continuous variables were expressed as mean and standard deviation. Chi-square test or Fishers exact test, student "t" test, Man Whitney U test, Wilcoxon test, Spearman's correlation coefficient (rho) and multiple linear regression analysis were the used tests of significance. The accepted level of significance in this work was 0.05.
Results
The socio-demographic criteria of the studied sample:
The study included 34 diabetic patients and 34 healthy workers as a control group, the ages ranged from 25-63 years. The mean body mass index (BMI) was on the overweight side for both groups. The educational level of the studied group was: 24% were illiterate, 2% received primary education, and 6% preparatory, 48% secondary and 20% received university education. About 88% were married and 50% were smokers. Comparing both groups regarding socio-demographic characters revealed non-significant difference (P>0.05 for all parameters).
Occupational and medical history of the studied sample:
The occupational history of the studied sample revealed that 13% of Laboratory findings among the studied groups: In (table 1) we compare between the diabetic group and the control group in lab investigation where the only significant difference (P<0.05) was found between the 2 groups in the blood sugar denominators as fasting blood sugar, post -prandial blood sugar and glycosylated hemoglobin. Renal function tests were statistically significantly high among control group but liver function tests did not show any significant variation between the diabetic group and the control group.
Work performance among the studied groups: Table 2 shows a statistically significant difference between diabetics and controls (where controls were better than diabetic workers) as regard work performance of an average worker, total score of work performance and percentage of total score (P<0.05 for them all). Regarding mean values of total no of work hours/Month it was (267.38 ± 40.83) for diabetic and (245.62 ± 39.85) for non-diabetic the difference was statistically significant. Table 3 shows that there was no statistically significant difference between subjective and objective assessment regarding work evaluation last year or Last monthly evaluation (P>0.05). Table 5 shows that Glycated hemoglobin ( Hb A1c) was the significant predictor (P<0.05)
Discussion
Lost productivity at work is an important concern for employees, employers, and society. Moreover, the complications related to diabetes are a major cause of disability, reduced quality of life, and death .Employees with diabetes may stop working prematurely and may experience unemployment, which could translate into a reduction in earned income and savings and loss of self-esteem. For employers too, lost productivity due to absenteeism, presenteeism, and early retirement is an important economic issue (Breton et al., 2013 ).
Our calculations were based only on the work hours lost and absenteeism from work to evaluate productivity, and that goes with the nature of construction industry in Egypt, where production is evaluated mainly by work hours needed to finish a given task and where the dates of work accomplishment are solid, mandatory and economically effective.
The results revealed that there was a significant time loss in the diabetics group when compared to the control group we found that the number of days lost from work/month due to diabetes ranging from (0-12) and partial loss of work days/month due to diabetes ranged from (0-3).
Our results were in consistent with previous studies ( Also our results were in agreement with( Krstović-Spremo et al., 2014) who conducted a cross sectional survey to examine the impact of diabetes mellitus on the ability to work in , they found that patients with diabetes mellitus experienced more difficulties in performing work or other activities over the past 4 weeks. Eleven percent of patients with diabetes mellitus were constrained to perform work or other activities "all the time".
Another cross-sectional study conducted in USA by (Stewart et al., 2007) including individuals with diabetes with and without neuropathic symptoms; they found that diabetic workers are 18% more likely to lose ≥2 h of work per week due to illness when compared with individuals without diabetes. In fact, 52.0% of individuals with diabetes and neuropathic symptoms lost ≥2 h per week from work due to illness or reduced performance compared with 28.0% of individuals without diabetes. However, no significant difference was found between individuals with diabetes and without neuropathic symptoms and those without diabetes. The total number of days of productivity lost due to illness annually was 26.3 in the group of individuals with diabetes with neuropathic symptoms compared with 11.9 for those with diabetes without neuropathic symptoms and 12.0 for those without diabetes. Similar to our results ( Tunceli et al., 2005) found that diabetes reduced the absolute likelihood of working by 4.4 percentage points for women and7.1 percentage points for men. Although this study did not explicitly measure presenteeism (i.e., reduced productivity while working), they found that diabetes was associated with the presence of work limitations. Diabetes was also associated with increased absenteeism. These findings suggest that diabetes may result in productivity losses for employers.
Herquelot et al., 2011 conducted a prospective cohort on 20,625 employees and identified 506 employees with diabetes and randomly selected 2,530 non diabetic employed control subjects. Participants with diabetes had significantly increased risks of transition from employment to disability [95% CI 1.0-2.9]), retirement [1.5-1.8], and death [3.6-14.6 ] compared with participants without diabetes. Between 35 and 60 years, each participant with diabetes lost an estimated mean time of 1.1 year in the workforce (95% CI 0.99-1.14) compared with a nondiabetic participant.
The differences in absenteeism in different countries could be attributed to differences in social security coverage modalities that vary across countries in terms of granting sick leave or other employment benefits (Osterkamp et al., 2007) . However, despite differences between social security models, results are generally consistent and attest to the negative consequences of diabetes on ability to work. Individuals with diabetes and or complications related to diabetes had more absenteeism and productivity loss (Stewart et Minimal researches were studying the effect of diabetes on work performance and work productivity in Egypt. According to the evaluation of work performance of the participants it was made using a work performance evaluation scale ranging from Zero (least performance) to ten (best performance) (Kessler et al,. 2004 ). According to work performance there was no significant difference between the diabetic group and the control group concerning work performance. This may be due to a psychological element that most of the diabetics stated: that increasing their work activity helped them get rid of the high blood sugar and gave them a sense of well-being and unchanged value and those they enjoyed a good general health just like their nondiabetic colleagues. We observed that the impact of diabetes on productivity was significant but it was compensated by the better work performance.
Limitations: this study has some limitations. First, small sample size larger samples are needed to provide a better assessment of the causes and effects of diabetes on ability-to-work outcomes. Second, diabetes status and ability-to-work data were generally related to memory and workers may forget some data especially when recall periods are long.
Conclusion: our results provide evidence for a negative impact of diabetes on work productivity among construction workers in Egypt due to increased time loss due to increased absenteeism (either partial or total work days loss), yet, the increased performance by the diabetic workers compensated for that loss .Further studies are recommended to explore the consequences of diabetes on work place and to suggest the interventions.
Recommendations
-Proper workplace health precautions, close supervision, proper choice of jobs, and regular follow up helps prevent or minimize diabetes risks -Night shifts are better avoided for diabetic workers. If mandatory, proper handling of work-rest schedules, types of medications, availability of a nearby qualified medical facility, and knowledge of the medical condition of the patient by the nearer colleagues to report any abnormalities that might endanger the patient's safety will be highly needed.
-Licensing for vocational driving for diabetics should be reconsidered in the Egyptian law, because of the great harm that might happen if the driver suffers hypoglycemia during driving a truck, a crane or any big vehicle.
-Efficient employer implemented intervention programs to improve the physical health and well-being of their workers with diabetes.
